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TITLE 

TWO-DIMENSIONAL ANTENNA ARRAY 



FIELD 

[0001] The invention technology herein r elates to a two-dimensional 
antenna array according to the preamble of claim 1 as claimed in the main patent 
n o . 102 56 960.6, 

BACKGROUND AND SUMMARY 

[0002] As claimed in the main patent, proceeding from the generic pri o r art 

for example as claimed in US 6,351,243 discloses an improved antenna array k 

suggested with which certain half-value widths are produced for the radiators or 

radiator groups in the individual gaps according to requirements. 

[0003] As claimed in the main The '243 paten t, therefore proposes an 

exemplary illustrative non-limiting two-dimensional antenna array with the 

following features has been proposed : 

[0004] -there are at least two vertically running gaps, 

[0005] -there are overall at least two and preferably at least three radiators 

or radiator groups offset to one another in the vertical direction in one gap and 

preferably in all gaps, 

[0006] -in at least one gap the arrangement is such that the radiators or 
radiator groups in this at least one gap except for at least one radiator or at least 
one radiator group are jointly supplied, and 
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[0007] -this at least one radiator or at least one radiator group is supplied 
jointly with the radiators or radiator groups of an adjacent gap. 
[0008] As claimed in the main patent, t The most varied embodiments 

illustrative implementations and reversal possibilities for the aforementioned 
general principle are reproduced for this purpose discussed below . 

[00 09 ] Within the framework of this application other embodiments for this 

general inventive idea will be explained. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In particular: 

[0009] Figure 1 shows another exemplary illustrative non-limiting 

implementation embodiment for a dual-gap antenna array; 

[0010] Figure 2 shows an exemplary illustrative non-limiting 

implementation embodiment which has been slightly modified relative to Figure 1; 

and 

[0011] Figure 3 shows one exemplary illustrative non-limiting 
implementation embodiment for a quadruple-gap antenna array. 

DETAILED DESCRIPTION 

[0012] Due to For the overall structure of the antenna arrays which are 
explained below in addition, reference is made to the disclosure contents of the 
basic German application 102 56 960.6 in its full scope and to the contents of this 
application. 

[0013] In the exemplary illustrative non-limiting 

implementation embodiment as shown in Figure 1 2 there is an antenna array with 
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two gaps 5, i.e. one gap 5a and one gap 5b in which there are a plurality of dual- 
polarized radiators 9 at a regular vertical distance over one another. 
[0014] The radiators 9 which are shown as light in Figure 1 in the left gap 
5a are jointly supplied. In this exemplary illustrative non-limiting 
implementation, embod:iment it is apparent that for the radiators in the left gap 5a - 
as -the middle in this exemplary illustrative non-limiting 

implementation embodiment in the middle, but this is not absolutely necessary - 
one radiator 109b is shown which is drawn dark. In a conventional antenna array 
according to the prior art,, this radiator 109b which is shown dark and which is 
reproduced in the left gap 5a in the middle would likewise be supplied with the 
other radiators in this gap 5a. Here the vertical distance between all the illustrated 
radiators 9 of the left gap 5a would be entirely or mostly at the same grid spacing 
vertically on top of one another. In contrast to the prior art, it is however provided 
here that the radiator which is provided in the middle in addition to the radiators 9 
which are shown as light there and which are jointly supplied in the left gap 5a is 
not located in the left gap, but offset to it in the right gap 5b where it is identified 
with reference number 109a and is shown sitting in the right gap in the middle. 

r00151 All the radiator elements which are sitting in the left gap 5a and 

which are shown as light are now jointly supplied with the radiator 109a which is 
located in the right gap 5b and which is likewise shown as light. The vertical grid 
sequence, i.e. the vertical distance, generally speaking therefore the vertical 
component of the three-dimensional distance between two adjacent jointly 
supplied radiators 9, 109 at a time, has therefore remained the same. This is 
because, proceeding from a conventional antenna array according to the prior art, 
only one radiator 109 has been taken and positioned in an adjacent gap 5b. 
Likewise all these radiators which are shown as light in Figure 1 are jointly 
supplied. 
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[0016] The same applies to the radiators 9 which are shown in the 
illustrative non-limiting implementation embodiment illustrated in Figure 1 for the 
right gap 5b and are drawn basically dark there. Ultimately^ the exemplary 
illustrative non-limiting implementation embodiment as shown in Figure 1 arises 
solely in that proceeding from a conventional radiator element, the radiators 109a 
and 109b which are positioned in a vertical line are not located in the gap in which 
they are jointly supplied with the remaining radiators 109^ _, but that t These two 
radiators 109a, 109b located on the same vertical line are interchanged in their 
position so that the radiator 109a which is jointly supplied with the radiators 9 
which are located in the gap 5a now sits in another gap which is offset to it, 
generally in the adjacent gap 5K _ and that v Vice versa 2 the radiator 109b which is 
located with the radiators 9 which are jointly supplied in the right gap 5b is now 
positioned in the left gap. Likewise the exemplary illustrative non-limiting 
implementation embodiment shown in Figure 1 could also be interpreted such that 
at least one pair of radiators 109a, 109b is fixed only on a common vertical line:, 
and they are not jointly supplied with the radiators located in the same gap, but are 
jointly supplied alternately with the radiators in the adjacent group. 
[0017] In contrast to the exemplary illustrative non-limiting 
i mplemen ta tion embodi ment shown in Figure 1 , of course one other pair of 
radiators at a time on other vertical lines could also be taken, in which radiators 
the pertinent radiator is not jointly supplied with the other radiators located in the 
same gap, but with the radiators which are located in an adjacent gap. 
[0018] In contrast to the embodiment exemplary illustrative non-limiting 
implementation shown in Figure 1 , of course the number of the radiators or 
radiator groups provided overall in each gap can be more or less than in the 
embodimen t exemplary illustrative non-limiting implementation shown. Likewise, 
the number of radiators in the individual gaps can differ from one another. Even 
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the type of radiator element used can be chosen to be different, for example in the 
form of a dipole cross, dipole square, a so-called vector dipole as is explained 
using the embodiment exemplary illustrative non-limiting implementation shown 
in Figure l^ete. : £fos-These radiators 109a and 109b sitting in another gap in 
Figure 1 could also be located horizontally offset to the outside so that the total 
width of the antenna array would become twice as wide in this way. &trt-t_This 
weuld -may require aBiy-unneeded installation space, for which reason the much 
more efficient, space-saving approach is the one as is explained using Figure 1. 
This is because the lateral offset of the radiators 109a and 109b can be undertaken 
there without needing additional installation space. 

[0019] With the antenna array as shown in Figure 1 (but basically also 
likewise with respect to Figure 2 and Figure 3 which are still to be explained),, it is 
possible to use the jointly supplied radiators as an antenna which is operated 
separately from the jointly supplied radiators which are located mostly in another 
gap. Therefore, this is also possible since conventionally the jointly supplied 
radiators are sufficiently decoupled from the other radiators although they can 
ordinarily be used or operated in the same frequency band or frequency range. In 
the transmit mode,, however, usually only one antenna is used, _, i.e. f For example^ 
the radiators 9 which are in the left gap 5a in Figure 1 and shown as light there 
together with the radiators 109a which are located in the right gap, positioned in 
the middle and shown likewise as light there. This at least one additional radiator 
unit 109a changes the beam width in the horizontal direction and the beam width 
can thus preferably be reduced. Without this at least one additional radiator unit 
9a is located in the other gap, otherwise the half-value width of one such gap- 
shaped antenna structure would necessarily be between 80 to 100°, i.e. especially 
around 90%_ and-tThis half-value width could essentially not be changed or 
reduced. Since the antenna arrays under consideration could preferably also be 
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used as so-called smart antennas in which the radiators located in several gaps are 
used for beam shaping, in order to be able to adjust the major lobe of the antenna 
array in different azimuth directions, it is especially necessary for the horizontal 
distance of the centers of the radiators T ^ {Therefore^ the horizontal distance 
between the vertical lines on which the radiators 9 are located in two adjacent 
gaps, to be roughly A/2 (the deviation should preferably be less than ± 20% or less 
than ± 10% or even less than ± 5%>^_ {This makes it difficult to reduce the 
radiation spectrum of an individual antenna to distinctly less than 90° half-value 
width. This is furthermore possible by the approach as claimed in the invention 
exemplary illustrative non-limiting implementations with the arrangement of one 
or more radiators or radiator groups in an adjacent gap. In particular, in reception 
the antenna array can be operated likewise separately again with respect to the 
radiation of individual gaps or can be interconnected in several gaps. 
[0020] Figure 2 differs from Figure 1 on the one hand only in that in one 
gap there are not eleven radiators on top of one another, but only nine. This is 
relatively unimportant however in that t The number of radiators located on top of 
one another can differ arbitrarily anyway in the individual gaps. 
[0021] Using Figure 2 a it has simply been shown that the horizontal offset 
of the two middle radiators 109a and 109b which are each supplied alternately 
with the radiators 9 in the gap which is the other one at the time, is greater than the 
horizontal distance of the remaining radiators which are located on a vertical line 
in the adjacent gaps. In this way a the horizontal beam spectrum can be influenced 
and changed-agaifi. In the exemplary illustrative non-limiting implementation 
embodiment showa, the distance between the centers of the radiators located in the 
left and right gaps is roughly A/2 or is in this range. trerrtJThat the distance 
between the radiators of the left and right gap can be for example less than A/2 ± 
20% or preferably less than A/2 ± 10%^_ aAt this pointy the distance between the 
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centers of the two radiators 109a, 109b which are offset to the outside and which 
are located in the middle is for example in the range between A/2 and X. But here 
tThe distance can also be chosen to be distinctly greater in order to implement 
different beam shaping widths. 

[0022] Figure 3 shows an example illustrative non-limiting implementation 
for a quadruple-gap antenna array with gaps 5a, 5b, 5c, and 5d. In each gap there 
is a total of 9 radiators in this _embodiment . 

[0023] Usually all radiators in one gap are supplied jointly. In this 
exemplary illustrative non-limiting implementations embodiment on the middle 
vertical line however^ reversal of the feed in pairs has been undertaken such that 
the radiators 9 which are jointly supplied in the left gap 5a are not jointly supplied 
with the middle radiator 109b which is located in the left gap 5a, but with the 
radiator 109a which is provided on the same vertical line in the second gap 5b. 
[0024] Conversely, the radiators 9 which are located in the second gap and 
which are shown dark are supplied jointly, but not with the radiator which is 
located in the middle. Here,, joint feed takes place with the radiator 109b which is 
located in the first gap 5a. 

[0025] Likewise, feed is undertaken reversed in the third and fourth gap 5c, 
5d. Nor here are the radiators 9 shown as light in the gap 5d jointly supplied with 
the radiator 109c which is located in the middle in the same gap, but with the 
radiator 109d which is located in the middle in the third gap 5c. The radiators 
which are shown dark and which are located in the third gap 5c are then jointly 
supplied with the radiator unit 109c which is located in the middle of the antenna 
array in the gap 5d. 

[0026] In this exemplary illustrative non-limiting 

implementation embodiment in turn A other pairs of radiators on other vertical lines 
can likewise be supplied reversed. Otherwise, all the radiators shown as light in 
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Figure 3 can also be jointly supplied and for example all the radiators shown dark 
can be jointly supplied. 

[0027] In the embodiment illustrative non-limiting implementation as 
shown in Figure 3 2 the distance between two horizontally adjacent radiators which 
are located in two different gaps is preferably A/2. That is, in general the distance 
between the horizontally adjacent radiators is A/2 ± less than 20% or ± less than 
10% difference therefrom. 

[0028] Beam shaping within one gap can be preset differently with the 
simplest means by all these measures. This is because, depending on whether in 
one gap only some of the radiators provided there are jointly supplied and whether 
and if and how many other jointly supplied radiators are located in another gap, a 
horizontal pattern of differing width is achieved with respect to the gap of one 
such antenna array. 

[0029] While the technology herein has been described in connection with 

exemplary illustrative non-limiting embodiments, the invention is not to be limited 
by the disclosure. The invention is intended to be defined by the claims and to 
cover all corresponding and equivalent arrangements whether or not specifically 
disclosed herein. 
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